Abstract
Introduction the amplification efficiency of the target and reference genes, and ΔCT the difference 147 between the threshold cycle number (CT) of the tuf reaction and that of repA. 
Results and Discussion

164
Cloning and sequencing of pSP02 165 The plasmid complement of B. longum M62 has been shown to be composed of three 166 plasmids of lengths around 3.5 (pSP01), 5.0 (pSP02) and 14.0 (pSP03) kbp (Álvarez-167 Martín et al., 2007) . Restriction analysis of the whole plasmid complement of strain 168 M62 showed pSP02 to be digested by BamHI into two fragments of approximately 2.35 169 and 2.65 kbp; neither pSP01 nor pSP03 were cut with this enzyme. The digestion 170 fragments were ligated into BamHI-digested pUC18, and the ligation mixture electroporated into E. coli DH11S. Plasmid DNA from each of the clones was isolated, purified and sequenced. To check the sequence around the BamHI positions, primers 173 were designed to amplify segments flanking the BamHI sites (Table 1) . Sequencing of 174 the amplicons confirmed that the whole molecule of pSP02 was composed of only these 175 two BamHI fragments, and to be 4896 bp long. The single KpnI restriction enzyme site 176 was used as a starting point for numbering nucleotides in a clockwise direction with 177 respect to the ORF encoding the putative replicase RepA (Fig. 1) . The GC content of 178 the plasmid molecule was shown to be 62%, slightly higher than that recorded for the B.
179 longum chromosome (60%) (Schell et al., 2002) . It also showed a nucleotide sequence 180 almost identical to that of other bifidobacterial plasmids, such as p6043A from B. (Table 1) 187 showed a replicon closely related to pSP02 to be present in certain plasmid-containing 188 strains of our collection (data not shwon). Thus, a plasmid identical or very similar to 189 pSP02 seems to be well spread among B. longum strains, and is also present in other 190 bifidobacterial species (Shkoporov et al., 2008 (Seegers et al., 1994) . 
Sequence analysis of pSP02
Four ORFs coding for proteins over 50 amino acids long were predicted into the 197 pSP02 molecule (Fig. 1) . Among the deduced proteins only a replicase (RepA) and a 
207
The deduced amino acid sequence of two additional ORFs, orf1 and orf2, showed no 208 putative conserved domains and share no homology to proteins in the databases.
209
A large number of direct (DR) and inverted (IR) repeats were detected in the pSP02 One construct carrying the replicase in the same relative orientation to that of the 239 betalactamase gene in pUC19E, named pSP1 (Fig. 3) , was selected and further (Fig. 3) . This construct was first obtained in E. 
246
Transformants lacking DNA from the pUC vector were recovered, thus demonstrating 247 that the replication of this construct, called pSP3 (Fig. 3) with one g of DNA from all pSP02-derived constructs (pSP1, pSP2, and pSP3). (Table 2) , suggesting the replicon is not functional in this bacterial group.
264
The relative copy number per chromosome equivalent of pSP02 was analyzed in its plasmid is currently used as a proof of using the RC type of replication (del Solar et al., 1998; Khan, 1997) . The apparent discrepancy between the physical organization of the 295 ori region of pSP02 (similar to theta-replicating plasmids) and the replication 296 proceeding by the RC mode has previously been noted for other B. longum plasmids 297 such as pKJ50 (Park et al., 1999) and pDOJH10L-RepB (Lee and O'Sullivan, 2006) .
298
In conclusion, a cryptic plasmid from B. longum was analyzed and used for the 299 construction of cloning vectors that replicate in different bifidobacterial species.
300
Although presenting an iteron-like structure and other elements typical of theta- Results are the mean of two independent transformations.
2
The DNA of all constructs was isolated from B. pseudocatenulatum M115. 
